Characterization of Interactions and Phospholipid Transfer between Substrate Binding Proteins of the OmpC-Mla System.
The outer membrane (OM) of Gram-negative bacteria is a permeability barrier that impedes the entry of external insults, such as antibiotics and bile salts. This barrier function depends critically on the asymmetric lipid distribution across the bilayer, with lipopolysaccharides (LPS) facing outside and phospholipids (PLs) facing inside. In Escherichia coli, the OmpC-Mla system is believed to maintain OM lipid asymmetry by removing surface exposed PLs and shuttling them back to the inner membrane (IM). How proteins in the pathway interact to mediate PL transport across the periplasm is not known. Evidence for direct transfer of PLs between these proteins is also lacking. In this study, we mapped the interaction surfaces between the two PL-binding proteins, MlaC and MlaD, using site-specific in vivo photo-cross-linking, and obtained a physical picture for how these proteins may transfer PLs. Furthermore, we demonstrated using purified proteins that MlaD spontaneously transfers PLs to MlaC, suggesting that the latter has a higher affinity for PLs. Our work provides insights into the mechanism of bacterial intermembrane lipid transport important for the maintenance of OM lipid asymmetry.